Systematic processes are needed to develop valid measurement instruments for disruptive behavior disorders in cross-cultural settings. We employed a four-step process in Nepal to identify and select items for a culturally valid assessment instrument: (1) we extracted items from validated scales and local free-list interviews; (2) parents, teachers and peers (n = 30) rated the perceived relevance and importance of behavior problems; (3) highly rated items were piloted with children (n = 60) in Nepal; (4) we evaluated internal consistency of the final scale. We identified 49 symptoms from 11 scales, and 39 behavior problems from free-list interviews (n = 72). After dropping items for low ratings of relevance and severity and for poor item-test correlation, low frequency and/or poor acceptability in pilot testing, 16 items remained for the Disruptive Behavior International Scale -Nepali version (DBIS-N). The final scale had good internal consistency (α = 0.86). A 4-step systematic approach to scale development including local participation yielded an internally consistent scale that included culturally relevant behavior problems.
Introduction
Disruptive behavior disorders (DBDs) are among the most common child mental disorders and are important risk factors for academic failure, psychopathology, substance abuse, delinquency and incarceration (Loeber, Burke, Lahey, Winters, & Zera, 2000) . The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) (American Psychiatric Association, 2013) characterizes DBDs as patterns of behavior that 'bring the individual into significant conflict with societal norms or authority figures'. However, societal norms for child behavior vary between sociocultural settings (Harkness & Super, 1996; LeVine, 1988; Super et al., 2008; Whiting & Edwards, 1992) , posing an important challenge for measuring child psychopathology, including DBDs (Canino & Alegría, 2008; Collins et al., 2011; Folmar & Palmes, 2009; Kohrt et al., 2011) . Commonly used scales to measure DBDs in global mental health have largely been developed and validated in North America and Western Europe (Canino, Polanczyk, Bauermeister, Rohde, & Frick, 2010) . Typically used translation/back-translation methods for scale adaptation carry the risk of reifying Western psychiatric categories in settings where the constructs are devoid of meaning (i.e., 'category fallacy' [Kleinman, 1987; Kohrt et al., 2011] ). While quantitative evaluations may fail to identify a category fallacy, previous studies in non-Western settings have demonstrated variability in average externalizing symptom scores between cultural settings (Crijnen, Achenbach, & Verhulst, 1997) and that diagnoses of Oppositional Defiant Disorder (ODD) and Conduct Disorder (CD) by structured clinical interviews failed to converge with local behavior problem concepts (Ng, Kanyanganzi, Munyanah, Mushashi, & Betancourt, 2014) . In Nepal, a large study identified a distinct factor structure for the Conners Scale (Pendergast, 2011) and another study documented an unsuccessful attempt to translate attentiondeficit hyperactivity disorder symptoms into Nepali due to lack of coherence of symptoms in the local context (Folmar & Palmes, 2009) .
In order to maximize the content validity of DBD measurement tools and reduce the risk of category fallacy, systematic procedures are needed to account for cross-cultural variation in societal norms for child behavior. This paper evaluates a procedure that utilizes local participants' insider ('emic') knowledge of child behavioral expectations to identify and select items for measuring DBDs in cross-cultural settings.
Advances in the development of scales with locally derived content have come from the increasing use of free-listing interviews with beneficiary cultural groups to generate and select salient items (Betancourt et al., 2009; Bolton & Tang, 2002; Ng et al., 2014) . Free-listing is a qualitative interview technique used by cultural anthropologists and others to describe semantic networks within cultural domains (Borgatti, 1999) and provides a useful measures of 'salience' and 'prototypicality ' (Thompson & Juan, 2006) . Improvements on these methods need to address two limitations of free-listing relevant to scale development: (1) item pools derived exclusively from free-listing are often small and lack completeness; and (2) other techniques are better suited to assessing severity-related relevance.
Standard scale development guidelines suggest developing a large pool of candidate items -3-4 times as large as the anticipated length of the final scale -that represent the construct of interest as completely as possible (DeVellis, 2011) . A large initial item pool covers the breadth of the target construct and facilitates dropping less relevant or poorly performing items at later stages. However, free-list interviews often lead to limited sets of responses (Brewer, 2002) . Previous studies using freelisting to generate items for behavior problem-related scales in low-and middle-income countries (LMIC) have started with pools of 13 or 21 items (Betancourt et al., 2009; Ng et al., 2014) . Moreover, the content of free-list interviews may be biased by the prompt provided, which may not capture all relevant elements. Given these limitations, advances are needed that expand the size and completeness of the initial item pools.
In addition, after a large item pool has been developed, DeVellis (2011) recommends that content experts review the items to aid in the selection of those that are most relevant to the target construct. While frequency of mention in free-lists is often taken as a proxy for relevance, DeVellis recommends using content experts' direct ratings of items' importance and relevance. Somewhat differently than for other mental health constructs, the relevance of behavior problem items can be conceptualized as a function of the degree to which behaviors violate societal norms (American Psychiatric Association, 2013). This (emic) knowledge of perceived severity is possessed by those whoby their evaluations and responses in everyday life -define and reinforce local behavioral norms. Therefore, comparative rating methods (such as Likert scales) with local stakeholders may be well suited for evaluating the relevance of behavior problems vis-à-vis local behavioral norms.
We propose a novel procedure for scale development for DBDs in cross-cultural settings that addresses the shortcomings of current free-listing-based methods by: (1) generating a large initial item pool integrating items from local free-list interviews and existing validated scales; and (2) narrowing items for pilot testing using direct ratings of perceived severity by individuals with emic knowledge of local behavioral norms. This procedure has the benefit of capturing items that may be missed in free-listing but that local experts rate as important when introduced from existing scales.
In this paper, we describe the 4-step process used to develop a scale rating disruptive behavior problems among children and youth in Nepal. To demonstrate that the method addresses the difficulties described above, we hypothesized that it would result in a larger initial item pool than previous scale development efforts for behavior problems that have used free-listing alone. Second, we hypothesized that some items derived from existing scales but not mentioned in local free-list interviews would be rated highly (i.e., in the top quartile) by local stakeholders on criteria of importance and relevance.
Methods

Study context
We developed the Disruptive Behavior International Scale -Nepal version (DBIS-N) within a broader study of child behavior problems in Nepal, a low-income country in South Asia. Nepal has high rates of extreme poverty, child malnutrition and migration and recent high exposure to conflict during the People's War in Nepal (1996 Nepal ( -2006 (UNICEF, 2006) . As part of an ongoing project aiming to establish mental health care in Nepal (Jordans, Luitel, Pokharel, & Patel, 2016) , our team has conducted formative research in order to understand stakeholders' concerns related to child behavior problems and effectively target an intervention toward locally meaningful and acceptable goals .
Purpose of the instrument
The primary purpose of the instrument developed in this paper was to identify children with behavior-related problems who might benefit from a treatment intervention. The construct we sought to measure was behavior-related problems in children that were broadly related to disruptive, aggressive and/or antisocial behaviors. In order to maintain relevance to existing empirical literature, our guiding construct was based largely on the broad category of Disruptive Behavior Disorders in the DSM-5 (American Psychiatric Association, 2013). We also remained open to local concerns and priorities in order to reduce the possibility of reifying a disorder construct devoid of local coherence (i.e., 'category fallacy' [Kleinman, 1987] ).
Ethics statement
This study was approved by the Johns Hopkins Bloomberg School of Public Health IRB and the Nepal Health Research Council. All participants provided informed consent (and children provided assent) and were compensated for their time Figure 1 . Step 1: item generation
To generate a pool of behavior-related problems from which to develop a locally adapted tool, we used both free-list interviews and a review of existing tools. We began by conducting free-list interviews with teachers and parents in the local community in Nepal (total n = 72) . Each participant was asked: 'Please tell us about the problems children between 8-15 years are facing in your community.' We coded behavior-related problems and tabulated the frequency of each. Interviews and coding were conducted in Nepali and then translated into English. Problems were included as items in this study if they were mentioned by at least three respondents. We excluded problems related to socioeconomic conditions. Next, we sought to add items from existing instruments that measure DBD-related constructs. We identified instruments by searching MEDLINE and PsycINFO and by hand-searching references and web resources. We included instruments that evaluated DBD-related constructs (including ODD, CD, aggression or closely related disruptive behavior problems) with at least one positive measure of concurrent or criterion validity reported in a peer-reviewed published report that included at least 100 subjects. Instruments were excluded if they evaluated only adults (over 18 years). We then coded and extracted items using NVivo (QSR International, 2012), grouping items by conceptual similarity and tabulating the frequency of each symptom.
Step 2: item relevance
We then translated each item into Nepali and assessed the comprehensibility, importance and relevance of each item to potential respondents and key stakeholders. We assessed comprehensibility in two focus groups of parents and teachers using probing questions to identify and resolve potential barriers to understandability. A bilingual Nepali-English speaker blinded to the instrument then back-translated the modified items into English to check for conceptual equivalence.
We then assessed the importance (i.e., perceived severity) and relevance of each item using a structured survey with 10 children (ages 8-15, i.e., the 'peer perspective'), 10 teachers and 10 parents (50% female in each category). The framework for assessing item importance was based on our previous ethnographic research in Nepal indicating that a widely shared and highly valued desire among parents is to ensure a 'bright future' (ujjwala bhavishya) and avoid a 'dark future' (amdhyaro bhayishya) for their children . Each respondent rated importance on a 1-4 scale (4 = behaviors most likely to lead to a dark future.) Each respondent also rated the relevance of each item to the local terminology related to bad behavior (badmaash) (4 = behaviors most indicative of badmaash.)
We then selected the items for piloting in the next step based on criteria of comprehensibility, importance and relevance. We also included a small number of items with lower importance/relevance ratings for piloting if they were included in a majority of validated scales in order to include items with potential global significance.
Step 3: item utility
To assess the performance of individual items in situations resembling actual usage, we then pilot tested the narrowed set of items in a 'development sample' of children in the local community (DeVellis, 2011) . Respondents in the development sample were parents of children aged 5-15, selected using a convenience sample of households in the target community. Response options included: 0 = 'Never/rarely', 1 = 'Occasionally' and 2 = 'Often'. During pilot testing interviews, the research assistants also took notes concerning parents' difficulty understanding questions and barriers to acceptability of asking the questions.
Following pilot testing, we dropped items for the final scale based on the following criteria: (1) lack of acceptability of asking the item (based on solicited feedback from parents); (2) low item-test correlation (Pearson's correlation coefficient < 0.20); and/or (3) extremes of frequency (i.e., item was rated as highest or lowest response choice in > 80% of those sampled.) We also selected a subset of items that would only be asked for older children (10-15 year olds), given considerations about local epidemiologic patterns and acceptability of asking questions about serious offenses of younger children.
Step 4: psychometric properties and evaluation of procedures
The goal of Step 4 was to conduct an initial evaluation of the psychometric properties of the scale and to evaluate the utility of adding items from existing scales to the initial item pool and of using stakeholder ratings as a method to select items for the scale. We assessed the internal consistency of the resulting scale using Cronbach's alpha to analyze data from the development sample.
We evaluated the utility of including items from both free-list interviews and existing scales by tabulating the number of unique items generated from each method, comparing the mean importance and relevance ratings of items from each source using t-tests, and evaluating the source of items rated in the top quartile for relevance and importance. Statistical analyses were performed in Stata 12 (Stata Corporation, 1985 -2013 .
Results
Step 1: item generation Free-list interviews (n = 72) with local parents and teachers revealed 39 unique behavior problems of concern to at least three respondents. Free-list participants were particularly concerned about local patterns of 'bad habits' (e.g., gambling), maintaining hygiene (i.e, washing), sexual mores (e.g., proper dress, watching pornography, premature interest in dating) and leisure activities (e.g., watching TV or using cell phones too much).
We identified 11 published instruments that met inclusion criteria for review (see supplemental  Table 1 ). Of these, 10 were developed in the USA or Western Europe and one in East Africa (Ng et al., 2014) . The included scales varied in length and measured a variety of DBD-related constructs. We identified 218 items from the scales that related to disruptive behavior problems, representing 49 unique symptoms. The final pool consisted of 62 unique symptoms comprised of 13 items (21%) from free-listing, 23 items (37%) from existing tools and 26 items (42%) from both sources (i.e., overlapping). Figure 2 illustrates the identification and selection of items throughout the study's three phases.
Step 2: item relevance Participants in focus-group discussions (n = 10) identified problems with the comprehensibility of items and suggested improvements. Problems with comprehensibility largely related to difficulty understanding the terms and phrases used to describe behaviors. For example, 'watching pornography films' was not understood by several elderly respondents. A local term, 'blue films' (spoken in English) (also used in other parts of South Asia) was better understood by local participants, but remained unfamiliar to many. Participants noted problems with the relevance of items like 'beating animals', which was associated with common animal herding practices and not viewed as a problematic behavior.
Local stakeholders (child peers, parents and teachers) rated the 62 candidate items for importance (i.e., association with 'dark future') and relevance (i.e., to the local behavior problem badmaash) (see Table 1 ). Importance and relevance were strongly correlated (Spearman's rho = 0.87, p = <0.0001). Mean importance rating was 2.88 and mean relevance rating was 2.84. The highest-rated items (combined score) were: using a dangerous weapon on others, smoking marijuana, stealing from non-family members, and drinking alcohol. The lowest-rated items were: roaming around or wandering, watching TV too much, acting 'mischievous' (Nepali: chakchake), using mobile phone too much and not sharing.
In total, 32 items were selected for pilot testing on the basis of comprehensibility, acceptability and at least one indicator of importance: importance/relevance ratings (n = 27), inclusion in a majority of reviewed scales (n = 4) and prominence in qualitative interviews in the local community (n = 1) .
Step 3: item utility These administered the 32-item version of the tool to the parents of 60 children in the local community. The children in this development sample had a mean age of 10.2 (SD: 3.2, range: 5-15) and 60% were female. Results in the development sample and comments from parents highlighted additional problems with some items related to low frequency, poor item-test correlation, poor comprehensibility in test settings and poor acceptability. For example, using a dangerous weapon and deliberately setting fires to cause damage were rated as 'Never/rarely' by 97% of respondents and were dropped. Multiple attempts were made to identify an equivalent translation for temper tantrums but none was widely understood. Multiple parents stated they felt uncomfortable when asked about substance use or sexual behavior in their younger children, especially young girls. After dropping problematic items, 16 questions remained for the final instrument. Based on feedback from parent respondents who were concerned about the deficit-focused questions in the pilot phase, we added four items to assess pro-social child behaviors derived from recent qualitative interviews with local stakeholders (Burkey et al., 2016) . We also modified the response choices to include four options ('Never', 'Sometimes', 'Often' and 'Very often') in order to enhance precision and increase variability in responses. The final version of the instrument included 16 problem items, 4 pro-social items, and a 4-item supplement for older children and adolescents ( Figure  3 .) Items in the adolescent supplement address widespread concerns about substance use/abuse and running away, which were statistically infrequent and culturally inappropriate to ask younger children.
Phase 4: psychometric properties and evaluation of procedures
Cronbach's alpha based on parents in the development sample rating their children on 16 problem items was 0.86 (n = 60).
Compared with items identified from free-listing alone (n = 13), items identified from existing scales alone (n = 23) were rated slightly higher for importance (mean: 2.88 vs. 2.62, t[34] = 2.23, p = 0.03) but not relevance (mean: 2.90 vs 2.77, t[34] = 1.02, p = 0.31). Among items rated in the top quartile for importance, 5 came from existing scales alone, 3 were from free-listing alone and 5 were from both sources. In the top quartile for relevance, 5 items came from existing scales alone, 1 from free-listing alone and 7 from both sources. Relevance was rated on a 1-4 scale: 1 = item not associated with badmaash; 4 = item highly associated with badmaash. b Importance was rated on a 1-4 scale: 1 = item unlikely to lead to a 'dark future'; 4 = item highly likely to lead to a 'dark future'.
Discussion
While many instruments have been validated for the measurement of disruptive behavior problems, only a few have been developed outside of North America or Europe. This paper describes the application of a systematic procedure to incorporate local stakeholder participation for generating and selecting items for the DBIS-N. Using local free-list interviews and a review of existing scales, we identified 68 unique behavior problem items. Based on these local stakeholders' ratings of importance and relevance, the initial pool was narrowed to 32 items for pilot testing. Results from the development sample informed the selection of 16 behavior problem items that were found to be moderately prevalent, acceptable to ask and internally reliable. As hypothesized, combining free- lists and existing tools to generate candidate items resulted in a large number of items in the initial pool, and items from both local and external sources received high ratings of importance and relevance. Our findings support drawing upon internally and externally derived item pools and the use of local participation as an efficient, and potentially widely applicable, component of scale development to address cross-cultural variation in DBDs. The process we used demonstrates an adaptation of DeVellis (2011) framework for scale development that may be useful in other global mental health settings. Our study highlights the utility of using local informants as 'experts' in disorder constructs that closely relate to local behavioral expectations -in this case, child behavior problems. In our study, parents and teachers from the local community provided feedback on acceptability as well as the relevance and importance of candidate items assessing child behavior problems. Their feedback helped narrow a large initial item pool into a smaller set of items that could more feasibly and efficiently be assessed in pilot testing in a development sample. The high internal consistency of the final scale suggests that stakeholder participation helped to select items that measure a cohesive underlying construct.
Our evaluation of candidate items found a large degree of overlap between locally identified problem behaviors and items from externally derived scales. However, there was also a subset of symptoms we identified in the local context that were only shared by the single other study we found of an instrument developed in another LMIC (i.e., Rwanda) (Ng et al., 2014) . Both our study and the study in Rwanda identified overlapping concerns that local residents identified as behavior problems but that are not commonly included in existing instruments. These include: roaming around, speaking rudely, sexually deviant behavior, being impolite, taking drugs/alcohol, failing to maintain hygiene, doing other 'bad behaviors' not specified in the DSM (e.g., gambling) and being ungrateful. While several of these items were dropped from the DBIS-N due to concerns about acceptability or lower importance ratings, these findings suggest that there may be sets of concerns that many parents in LMIC settings identify as behavior-related problems that are not represented by 'Western' concepts of disruptive behavior disorders (as in the DSM). These findings support the need for 'ground-up' approaches to scale development for child behavior problems in novel sociocultural contexts.
Given the context-specificity of child behavioral norms, we expected to find a smaller degree of overlap in symptoms between the locally-derived symptoms and the items from international scales. There may be a number of explanations for this observation. Some child behavioral patterns may be universally concerning (or nearly so) to peers, parents and/or teachers. This may be especially true among teachers, given the international influences prominent in teachers' education (e.g., textbooks, urban-based education) and in school given a similar structure and demands across settings (Pope Edwards, Gandini, & Giovaninni, 1996) .
An alternative explanation is that the overlap of symptoms represents a 'category fallacy' (Kleinman, 1987 ). Kleinman noted that investigators looking for specific mental health syndromes in new sociocultural contexts may inadvertently 'reify' the syndromes they are looking for, but that these syndromes either lack coherence or have different meanings. Given this common methodogical and conceptual failure of some cultural psychiatry and global mental health research, we did not attempt to identify a narrowly-defined syndrome (e.g. conduct disorder) and we do not treat badmaash as a syndrome. Instead, we used a 'ground-up' (inductive) approach that prioritized local concerns for child behavior (broadly defined) as a filter to select items derived from both local and international sources. In a separate paper , we describe the qualitative research that identified a problem area of badmaash child behavior as well as locally meaningful frameworks used in this paper to assess importance and relevance.
Limitations
Our results concerning the psychometric properties of the scale and its items are from a 'development phase' pilot that was exploratory in nature and relied on a small convenience sample of children in a single community in Nepal. Conclusions about other reliability properties of the DBIS-N, construct validity of the DBIS-N, the relationship between pro-social and problem items and the utility of the supplemental questions for older children await the results of an ongoing study in a larger validation sample in Nepal.
Additional questions remain about the transferability of stakeholder ratings to other sociocultural settings and disorder constructs. We note that incorporating laypersons' feedback on the importance of items may not be as useful when developing scales targeting a construct that is thought to depend less upon culture-specific behavioral norms (such as schizophrenia) or have more 'universal' characteristics. However, even in these contexts, obtaining feedback from the population targeted by the instrument will help develop items phrased in ways that are comprehensible, acceptable and relevant to local circumstances (Van Ommeren et al., 1999) .
Applications
Applications of the DBIS-N include local epidemiological assessments, screening for interventions and evaluating intervention outcomes. In addition, this systematically and locally developed tool may aid efforts in global mental health and neuroscience (Stein et al., 2015) to identify cross-cultural biological markers and mechanisms related to DBDs. Prior studies with boys in Nepal and other regions of Asia have demonstrated associations of disruptive behaviors with hypocortisolism in naturalistic assessments (Hruschka, Kohrt, & Worthman, 2005; Kohrt et al., 2015) .
In addition, we anticipate that the process and results of this study will serve as a template for developing similar locally adapted instruments for DBDs in other contexts. Growing attention to the mental health needs of ethnic Nepali Bhutanese refugee youth in the USA and other high-income countries is an area of potential application. Recent research utilizing key informant interviews in addition to free lists identified similar concerns associated with youth characterized as badmaash (Betancourt, Frounfelker, Mishra, Hussein, & Falzarano, 2015) . Descriptors identified in the Bhutanese youth study strongly overlapped with items generated in southern Nepal. In order to facilitate transferability of this process to other settings, we plan to make an extensible version of our item database (Step 1), structured data collection tools ( Step 2) and data analysis coding and decision aids (Step 3) available online (through the Mental Health Innovation Network website: http:// mhinnovation.net/).
Conclusion
Valid instruments that assess parents' and teachers' concerns for child behavior problems are needed to identify children who would benefit from targeted treatment interventions. Instruments in common use were developed in high-income, Western settings; current adaptation procedures are limited by the lack of input from key stakeholders in child development and may fail to address important societal norms for child behavior. To address this gap, we developed the DBIS-N using procedures that incorporate local participation for item generation and selection. Our process requires further assessment of construct validity in Nepal and replication in other sociocultural settings to better characterize its transferability. Through the systematic development of tools that account for local concerns, we will better be able target interventions to the children that need them, measure interventions' effectiveness and meet the needs of a culturally diverse population of children worldwide.
